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(54) BSD!©**] *fiftWfcj£2E3nfc (progress Ive 

(57) omi 

3.-^ itr-v'- (po ) ^77^^i'Xffl7t-T!y 

h£SftS«l«£©xU'fc:ya> Vr—f-i (TV) } ffl 

^— xsnrsR^if— y ^x*-f 

i©|BI©S>«r©M'— (trade off) 
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Figure IB 
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tzWif&'r— $PKD&\MM<Dffl y <D (around each pixel) 2 'XftlS, (two-d imensi 
onal window) £{£fflU mZ2&nl&to<DWm&ftlz&^X&m&mmmO& 

vt>\imz?<< irnrn l r fc y , mris? y ? /u* i**? -f #ufj 

3. iS*Ji2<D^y ^{S^vx^Aican^r, Utrtfi^-ou^S^lE] 
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5. tmmwy*) ^^vx^AirSHN-c. «na2*7ca)»3&<*^rzx7 

^-f;U^a««#St^*fci6lci5«lft|y| (propagation trae period) ^I<!rL 
. -tLrWE^'j^^ffia^^^ttTOffieiiRraf-*^* (to account for s 
aid propagation time) B»BaiS*Hfctt*^l»Bia« , T— * *««-T*C4 * 

— XStfCftl^a Vbfi— * ^77^f7^7 (computer graphics) 



ixa $V = ?y'iV?'Z> (computer graphics) T— £ (iT— v— tf— 

(RGB) y 7 7 < ^ X f ^ b 9 ^ v- e-y-7™^ (YCbCr) 
T-^tf^U-^ (luma) C7*f (Y) } fiJc#T*fc3 C <t Zftftft »J v rtft 

1 0. IS^^atD^'j^^ig^vx^Aiz^iN-c. IUE / >^< £4,2oa)W 

/U^liBSft-TSli^fflraa)^^— ?**<b (sharp changes) *®«<0« 

*LT«»-r*lil*flliyia)xA-Xftj«b (smooth c 

hanges) m«I«WSP»l©»2©7^^ t$ix4ut*Sfti:tS7 
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* (5-tap FIR filter) -pft-5Ci:S»«tt«7'j7*«l^fA 9 

WLO) 1 OI*/^X;U— (pass-through) 3>*f JU£ T-fo& C <t €>3> »J 'V 

1 3. »#Jg2a>37 'J 7*«*^fAl:»Ot, lftiE37'j ^<&^;7-ou$a< 

$ (3-tap FIR filter) £fiirI23 * y 3>°x:77*f 7-;u 7 -fJU* KtftS* ft*:* 
-Xi77^f7-^ (base FIR filter) £ ? 'J y * 

14. »*«20)7U^*«*V^T-AICJ$^T, flTE^jl^fflR 
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currently processed) =j<i >*>^CDiim<t (D^£ttS-t£j®fi<h, 



first previous) ^<<>frt>0)Wmk<D>ti&tt%L'?&m2Lk. 

<d urn t a) at $ tt «-r * as t , 
men* * tk^f i = ««o * £ ft o) mm i = at l matt « tiwKffi«££i»yig-ra 

fit 

/ ^ * — # a) 1 -3 sa^as t * fit* * c t emu fc -r * *SS o 
1 s. Bo^&iztn^x. «!GaR-r*jaa3&<nrG*tt<it2o<D 

aWWffi^jtft^ft^Sffi^^RJSSESI^P^^i:, fit 

20. IB*«1 9G>R«Ktt*>X7Ai::tH*T, ttBaSttliMfcRttLfc 
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2 1. 9(&rc«SE»i/X-rArt<, Mlw|ti(7>^^><7)il^fil^lH1SL^ 

l r mmn ? << ^<»wmm zm&Rm ym-Juvi ^t*v? 7 

o 

2 4. f»#Jgl 9 0)RSK«vX J rArcS$t>r, TOE 2 -fey KDMWTtttt* 

KKftffifta) 1 v&miRttziibizm&m»mR®mtwmu<D*-xv (on a P 

er-pixel basis) IfefERrttTffeS Z t Zft&klr 5RJg&*i/X^fAo 

» LTlKD^-f >rt©ijRi: $t//-Cl^ C i t-5RM»i/XfA. 
2 6. Ii^3l2 5<7)l^RJg^vX^rAI^^T, <ME*r0>7-f >l*lffll2!Mfc 

-^y77^^^Xf-^ (computer graphics data) y LTfflE!!£ L 



2 8. IS#ig2 7<Ei£RjS&JftvX^Alcjftl,>T, |ilIB3>ea-^y7 7^ 
v^Tsir— £1*7— ;Uv— e— (RGB) =! >tf V 1 ??* 7^Xf-^^b 
S^^ttfc^-f i/— If— 7— (YCbCr) a>e^y77^f»^^f- 
*0>;U-V (I una) {^-f (Y) 1 Zt &mt+ «R&KM*>*t- 

A 0 
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2 9. B«x-^sa*Li^ai*»«aicRajt8i-r4fcto<D*aA<, 
b er xtt * a«-r * «a ± * 

itemi * aa t . 



3 * t? fc y , fir mmm i -t? ^ k <d r jg^ mi bs«e <d «yi s ft t l * * 

@i*flI£RS*»&Uc«L (passes) , * LTflrtEm 2 -tr ^ h<DRffi&i*1£» 
fig (weighted average) ^Mt^Zi^tttl)^ 
«M**fc*>l::H*«a>#7^ 

33. ii^H3 20^;£(c^i>r. mjESs^f z>m%tfGt®L=7 i^o&w? u 

K<t (as invalid as an interlacing mechanism) g$5i]'9~&aa$:{i8x.'& Z. t £■ 



7 



«riB7U'V**fi*Snfc®*-r--^*A*i:LT-tUT i 7-f >iSJt (line r 
ate) *nBy*tifc-?— **dl*i:LT*-r*U— HE** (rate converter) 

h<Dtz#><D = p<< >&&tnKttolZzi (compatible) T*fcU 

tv^^iv trx?-* \zmmtfiufem:7*—w h -e* y * l tames* l ^ 
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ztf?? < 7>^f- £i*r— ;uv— tf— (RGB) 3>ea-^^77^^x 

— (RGB) zj>tf:i— $>f^Z>4 y^X?*— hr*CDMfB=J >eo.— 



— >— 7— M/ (YCbCr) T—mm*t LT*"f £7-;Ui>--tf-*trM ->-fc* 
^LTiEit^M^. fit 

tt£Rf£$Z&\B\&t. fit 

3 9. y^-C y>7X4am0>fc =1 >e^L— Affile ^^-—T^ h^ftfcll 

«tffi®«rt<Dl»tSLfc^^ (scaling 
factor) £ifrtS=J>tfzL— < ^77^f *y ^ X^— ^ (c^ffl-f^ilfit 
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&J&&ts fit 
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MMtfilzfe&Ztitz (progressive scanned) U^COx U tf v3 A^l 37^-— 

— U— A$tLt^t> (non-interlaced) 3 > e^L— £ W 
y<7X (computer graphics) 0)T— )l>i>— tf— (RGB) (*-jt-W) t— £<D 
*JtWfcj6S*ftrt:gi«S. * — U— (interlaced) f Ut* 
>fflA^^^"— h (formats) -f — U— X ^ftfc?*— T 

(compatible) JEfl|-r*rt:tf>0!> vXfAt^i:| 

■f^o *^0^l*a>e^.— ^a?i?«S (resolution) 0)7t-77hfl5i 

«Sfl/e^3><D»MO)7t- ^ H^RMM (scale) r-Sfc^^-tL 

— U-XStbfcxUevaviHtl^aj^U ^ (flicker) 

/^-vt;m>ej.-^ (e-v-xx (PCs) } (DSj&o^is. *<<&tf— 

y-iXlif^f^^U-Sl (display device) irltf Utfy3> It-— :7<f 
xx (TVs) } Z&mLtzo L^L5SA<b, tf-y-lXCW^ISMI*^ 
m-£Z>t. iHgMtf-v-y77-f7^^ (PC graphics) a)f<f7^U-ffl 
lc<ft£*&:^~£- (monitors) *<|§f]#g£ft*:o tf-v-^-^-tf-^i 

fee 
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mtf— v— xxfflcT)-— V (needs) *<fe<i> 0 ioxt, TA^/t^-V (multi 
-media) T—^-f x *tISM (interactive) t~ ^ -tr LT< — * y h"9— 
ex (internet service) 0)4$ ft* tli^^SfT Ll*T~ tf X (TV servi 

ces) i* tr— v— ^77^ v^x^^^f -stc^icT— ^-rxx^^-r^o 

Lfta<£, e-v-y^^-f ^<7X(D^I* Itfla-tf. ^y-i-f (VGA) . x 

x^v-x-f (svga) m) t^-y-Komm w*\£s x^f-ixv- (nt 

SO % /<;u (PAL) , -trrtA (SECOM) , <t (D&tkli^f— xx±lc tf-v 

. ^-<x>=j— $T (TV encoder) IC J: «J ^f«"va — KttltS 
*i£ (encoded) ffTKfcf— 7{7Xf-^ &&^*<fc£o 

Ctf)£&£f7?fctf)l:ili, tf— v— y^^-T y^X (PC graphics) I*. Rfcf 
-v— V 1 ??* 7^7X (PC graphics) <D©«0)»«Jt*<IST— (TV) T'ffi 
ffl^*L^««JS<tfi^-r-&<fcd^RS3S» (scale) Sti*j&*^ft*. 
»l*Brf— (TV) g->fl0ifij2iaJ (edge) T«W*LL^XIi4<* 
t>tl^^cfc : 5l^■r^C:c^/)<II^Lt^o 640 x480(D^v-l^f ( 

VGA) ViT— -?VV (7K¥(CML^LT?6 4 0®m. SlSlCT^T? 4 8 OH^cZ) 
) <7>tf-v-? 



^VJVlTs (PC graphics) f 640 x4OO0i^f-lXy- (NTSC) f- 

-^-f (TV) 7*-T^hlcfzJE»-r4ci:S%xTH* 0 »tf-i/— ^^^-f 
(PC graphics) ■HiiWKT'— (TV) :7*-T-/ h««Jtfc^JtJ6« 
$ftfcl>*&, Ktf— 5/— ^77^ ^X (PC graphics) II«a>l3:A/<Z> 1 g|5 L 
A>Kx-^-f (TV) X^y— >^(*»BStt<Ct^. C(D»*r*ftJtA*t&ti«l^ 
rf><-£*U*. 7^=>> (icons) ^>>-a.— (menus) a>4S <C i^K "T— ^ 
-f (TV) X* 'J-VOBinCfcya- if— l=*JfflU*ftlV&>fc-t?ft£o *»<L 
t, tfa-Tix-^-f (TV) »«Jta)^^— IV hl=»^-r*<|:9lc»e-i >- 
V=7y4V77s (PC graphics) ®tt£R«*»ffl**C£rt<a*L<*LTtf 

e-W77^7^7X (PC graphics) (TV) f-fX^b-^t 
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(PC graphics) «*ft<* X**iT«av ^ 

h£t$fflt- ^ (TV) — 

v— (PC graphics) «*l*ttHE**i47 'J <;/ *<Oftt^Z £ £ft 
ltr*fc*>l=, 60HzW±fl)«ft, JfcKMKl^S^ilS (refresh rate) 

t 1 -^ (TV) lilii^f-i^i/- (NTSC) Si\)\, (PAL) :?3j— hffl 
O30/2 5HzWd:, **MC«L^L/— 



Ai^a«*«ttLtl^. Mc, ftlWe-: (PC graphic 

s) *^3>h^x ha>sit»ttffl**#fe**i4»e— i/— y^^-f (P 

C graphics) (D-f — U— *ftfflttlz2 -3<D:M — ;U K (field) (DOt 1 -DO) 
tUXltrnfimtiilMtlxZ. ztili^U— AMfetjflt 1BK7^ >XI*«A<H 
Z£C:&& 0 l^f-lXv-//a (NTSC/PAL) l*3 0/2 5Hz(0 
7 b- AiSffi (frame rate) T*i&ft-f *0>"C, CO)^^ HJ^7K¥7-OXIi^ 

*M6-r*u:i*i*r— (tv) «7t-7 7 h(c^^i-^^^(ci^e-v 

-?77-f^X (PC graphics) HfllSSKXtfTK^iffl^l^SESa-rifc 
i6(-»ttllltli*I-ftlM 3 F*S^bS'affl-r* (apply weighted averages) (DtfH 

zi>/<— £ (scan converter) ^fflLttto Z07l/-A^^-^«l:t'57 
'J y*ft*&l**fill-r— (TV) ■«k«fE«a>*tt&r. *<D?=774W 
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;uK (field) >±(&^^F££#:^a>:7*f — K(DSit^«»-r h^><< 

y?X(PSt#i©JS;£j£#£H^:7^ ;U^f^> (filter out) fctf>0>n — /*X? 

ltlc|»ISr*M*«(^^ftto&nfcftfr(DHtti: LT (fraction 
a I control coefficient) tfMffl£tl%> 0 

/<v?T- (line buffer) =a >B5»SK-r**^A<*4o ft* 

07 U yrtiSMIIjJfcSfll*. f^Xh (text) <!:, (continuous tone) 0? 

^*<7>teMlc|®L;*¥(D^ »as*tfc 
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& (scaling coefficients) fcttli*ttlc|B-rft'>ft < 1 1 1 oa>$M*f=«y S 

#?r*/=^ic»^ij ^*ft*^^;u^rc^-r ^*a«fi#*ai»jr* ^^iu*a 

:x— * {bf— v- (PC) } vXT-A(7)^Py<7gir*fc^o 

H2 AI£*3SPJIleft6tf— i>— y^7-fS/*X (PC graphics) ^—^(7)0^^ 
g|2BI**^|zt6c§e— v— V^V-iVPts (PC graphics) t 1 — 



ZO&WL (chroma) /«^ffl<DK)S^^I)5fea5(7)||]^05<D^P y ^t'fe§, 
H 3 A left ^7'J7* (£aH*Sffla>3iafe«<D ^P^St'^o 

El 3 b \t*§ZW left & ? v (S^3USfflJT?fl6ffl * ttr t cfc 4 00) -y << )^ 

03c \t*§zw left £ ? 'j * (SMStfeffiTffiffl $ tir t cfc ? -f Ktto 

bo 3 Di**^B^ieft^>^ m v^i&mmm&v^^i >/^>77-i*^>$t 
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</) ft w 7L <nnmwi <» ? p v i 0 x* s> a o 

o-dimensional window) 0)0"Cfo<5> o 

1 Aii^sgisrctt^y^^-f ^^xaai/x-rAi oo^tn/^ 



— V^U3>tfiL— $i {tf— v— (PC) } yXfA 1 5Oa)^D'^0tfe^o 
tf— (PC) yXfA1 50l*rt«/^1 5 8^iiLrffiSlC^Lr^^^>C 
^^x«l>XfAl O 0 tm%-fZ>. EttSU 5 2 /\— Kf<X 

V — if — PA (CDROM) ) % >^'J- 1 5 6 {#J;t{£. 7>^A7<7-tr^> 
U — (random access memory) ) „ Am&fM. 1 5 4 (0iJx.l£ s "7 
^X) . fLrtftfiii-^h (v— tf-i- (CPU) } 1 6 0 (fflxtf* V 

P^Piztr— ) ^Ltt^o y77^7^XMy^f A1 OOlif Ut* 
v 3 Vtb^T— ^ 1 1 1^fl/tva> {T— ^-f (TV) } 1 6 2 Ic^tf/Xl* 

;na >e^L— ^ (po j y77^«^x7t--77^fbei;a> 

{^-^-r (TV) } h(cS»-r-&fc^lc*5pjT?feS^ *^B^(*xi 
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miBltT— Z?<< (TV) ^77^f 7^^llHlS&1 0 2$^77^ 7^7X 

(VGA) % iX^y-i-f (SVGA) % flfe) T*=E -5 1 2 5 ^r^E— 
* — 1 6 4lztt*&-r^tr^lcA^-<>^-^x— XI 2 Ot, 7^:7* ^<7X*& 
SIhISS 1 22£. *LtllJA^^-7i-X1 2 4i:^t^ 0 f-^y^ 

7* 7^xjm 



JllalKl O 2l*iiJ*j7 ? — £ 1 1 1 £M£Ll^*-— h x^^— x 

Xv- (NTSC) //Ol, (PAL) ) t?T- Ulf v 3 ><7)l£x >3-^A* 1 6 2 [c& 

*&f &o tt-r-^y^^-f ^^^fflaiaiKi 0 2iir-;ui>-e- (rgb) *r 

is— tf— v— T— (YCbCr) 0 4, 06, 7 

U7*iM^O7^108, U— (rate converter) 109, fltf 
Ut'ya >ai^l^>^— X 1 1 O^LTL^o 7— ;Uv— tf— (RGB) 

tf— v— >f=?-?<iV7>\ (PC graphics) :7;j--^;/ M**SWlw-f V* — U 
-X£;Kfct>7— A^v— tf— (RGB) (#-«-») x— * {#>Tfg]E (gamma 
correction) ^>t^\tM LftlM ^l^x— * ?*— ~7 V h LT tiffl L 

tl^o -<?M y^-U-X$tlt^U7-^y-t- (RGB) f-Jlitf- V 

>£ — U— X^ttTfcrl^T — ^v— tf— x— t**®*^^— X-e (pixel- 
by-pixel basis) ;u— "7 (luma) <t^S (chroma) tO^^nifSi^ (color spac 
e component) lcEE&-f3o VU— ^E)c# {^-f (Y) | \tmmm<DW& £ (br ightn 
ess)£«-fo {v-e-v-T-^(CbCr)} l*»®3R0)Wfell (blue 

color difference) {v— tf— (Cb) } (red color differe 

nee) {v-T-;U (Cr) ) rt N < IT, I*7-;U^— tf— 7 s —* 
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l&lfemfaU* : 4 : 4 9 y- 1~ ^ II: 4 : 2 : 2 7 
-< v— tf— v-"7-;U (YCbCr) (X.f£ft£tz V OtecDit n 1 : n 

2 : n3$ffifflLttcfc^) IC^&LT*JU\> *mX(DmW\*mRm&t§k k Z? 

(YCbCr) ^77^^Xf- $»(C[S](tbtiTl>^^ teCQT--*ff§J$£ 

El 2 A<t 2Bii^tv^tt;u-^ l^-r (Y) } Rf£$zm®mi 0 6 a kM& I 

v— bf— v— T— (CbCr) } Rf&^VkzFUv'? ^ 0 6 b <D?a ^£^1% 
^^^ffi^ti^flfc. 1 -OCDZmitZtltzV-t v-f-v-T-;U (YCbC 
r) ^*r-$l±ffc»Jlc;u-7 (ej^S) (fe) fl-^lc^gt 

;U-^ C7-< (Y) } Rjg£&[E]8&1 0 6at^ >T -U-X3*Lfc^tf 
-v-^77^7^X (PC graphics) ;U— ^7 (Y) } fil2 2 11*. ilftCO 

(raster-scan) lc£ «3T$:£;K£4£(::, 7K¥0>/^lt£&[9]S& 

¥-<DRf§.$t&7n 2 2 4<7>fitli::&3fc<Z)T:>^x*i' 'J7v>^ (anti-al iasin 
g) 7-fJ^2 2 2^IfflLTt<fcU 0 7K¥KS^»^a^^ 2 2 4l*5tyc=a1*y 
}+bUy0lz&^x*¥\zR&$c&£titz&ji2 3 1 irMv— (yc) ) £JI2ri£f 
«fc^lcRS«»««[^P^^ 2 2 -6 (coefficients) (al.bl) $ 

* s Ff=»»r*ll*tt (yi.yO) lc®ffi-r^o RAT' yO" iM&ffili 



*a<* tt^Tcrc«ttA¥tt*#iMijm::i*" n(biack) " 
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*ffl(Da1^b1^LTffiffl*tl*««tt^>!3:e»-raJt*«*1 O 9 ffl<D/\*'J y K ( 
valid) K (invalid) $K9lt*x;nA^f- (LMVD) fflMt 

*1 -*¥<D;u-7(BttJEfc*«ft 



-r-(mod) 8} 


al 


bl 


- (LHYD) 


0 


0 


1 


0 


1 


1 


0 


1 


2 


14/16 


2/16 


1 


3 


11/16 


5/16 


1 


4 


9/16 


7/16 


1 


5 


7/16 


9/16 


1 


6 


5/16 


11/16 


1 


7 


2/16 


14/16 


1 



£tt/*KSS8UHl»2 3 O-CI*. * 3 F^SJ6*U1*2 3 1 [9^fv- (yc) } A< 

2lCjBffi£*l5o 7*f >/<7 77-2 3 2l*IlCIB8t4I*(t tf- ( 

yp) } *SitftlSSE»:/n-y* 2 3 4lz«(S 



"TSo ^Ys=a2*yc+b2*yplc^cU^iI^u:7K 5 FRg^*tli*2 3 7 (Ys 
) 1 *^*^*fc«>lcStt^fl[ft«^P^^2 3 4l*^ltaE»«tt^P^^2 3 
6 (a2,b2) SSEKWITt^ilSHfi (yc, yp) I^Siffl-T*. »«" 7 

-f*>— (yo " \*Rm$ztkmt>2 3 7 i^x* (Ys) i ssM&-r<&*:tf>ic»aE 

«a**toofc*»H*«*#IM-4A^ tttt" 9-f tf- (yp) " l*ttfll<&7*f 
>*^0)Slllc|«tt-r4iS**S#Ra-r4o KHflKDH-Ctt^^i/— (yc) 
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?4><DatetR0)&&i:fcS>+tzito\z % (yp) A<*<Dtu<7> 8 tf y hfii 

«)5ime-l^ (MSBs) (Ilie'V h) £ 1X7^ >/<v7T—2. 3 2 

Wi^IBIS^ti. -tLrrMi/— (yc) iilS^ft<7)8 tf ^ h;u— Tffl-r?fe-So 

>/<777-2 3 2ffl0i5t*7 hfSjg+r>fX (5-bit storage size) 
©^1*^0)7-^:7 7* h (artifact) «)ffl*Sa(t -5 fc«Xz 

^ftbf»»*t5i^xA^f- (LMVD) g^lSTIE 



a 2 -Sitcom— -?0>KJg£&i&3& 
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Iyc*-yp|<2 


7<i 

(Bod) 6} 


a2 


b2 


(LMVD) 


0 


0 


0 


1 


0 




1 


1 


0 






2 


13/16 


3/16 






3 


10/16 


6/16 


1 




9 


6/16 


10/16 






5 


3/16 


13/16 


1 


1 


0 


0 








1 


o 




{ 




2 


0 




{ 




3 


0 








4 


0 








5 


0 







«2"C. " 9^v- (yc) *" Iil60 8e7h^-7l9^y- (yc) <0ffc 
l!5e^htfcl)-^ " (yp) " li»7-f>/^;77-l:B«4h 

« IIl:Bttt« /H7lla>aMS 5 e y h-C^»^o |yc*-yp|<2<h7^;U^M 

fttc *X -2><k " 1" t7^Utft**lfcff^6«* (a2,b2) 
L> *Lr*fc*ttttl^ H 0" fc^^ftf+Stt/tfr^feflR* (a2. b2) 



— (LMVD) " fc^^SWSJxfcflJtttf-- v-^ £ X (PC graphics) 

^t-^cds 6 ><z> f<o 5 ti*^s»»]"r iMwa^sa-To 
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^-ff r — (LMVD) <t#?ij<0" 0" T'f'fAi-^ (disable) \Zt£&frP>U8> 

'Ja>®*8£M'>£l*£o C<D£#tt£RJg£&X*--A (scheme) 1*200);*: 
fig ftfr=l) A<fc*a^i:a)mi*iaffl*1i--6. 2oo«<»i«ft 

t>*>* b2=1*LTa2=0) tft < »Stt<D 8 hiU--7tt*<ltl*tt 



7? h(*ftutprffi(=*y*5JC3s* 0 

S*lttt^^7-r ^XCDSgfifil {v-e-v-r-^U (CbCr) } 2 5 1*<&« 
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<D ? x * -x * -v > ic J: y ft $ tt « «K «a ^ ft iss V s ? -f > *3o S SE« ? 

JKJtfit tf— : >-T-;ux* (CbCrs) ) 2 5 3 £tti*«fc LtMt^o tt 
TK^RS^lft^P 2 5 2li;u— "77K¥R^lft^P 2 Olz^ y||fi££ 

*tfc«lc*3|i*|nia)l«»li* {KRS^^^^'J^y (chroma subsampling) 

X (PC graphics) t*— £ 



r, ^v/^^T— i#FK£fty. Hf-nffHS/'J 3>ii»S3(l*it«. ^3 

r— (cmvo) umm^^Trsto " i" liR^-fv^/N'u v K-efc^ct^i,- 

^ 3 -SHa>»JB<DRK«»«W«^ 
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f mnf i \ el 
I. mod >p Or 


- + (CMYD+) 

Cffl*fr -71/ ^ 


y -J- 1* y -1 / 

- + (CMVD4) 

^oj** S IS J~\ ) 


- (CMVD) 


U 


n 

u 


n 


n 


1 
1 


1 

1 


n 

u 




o 
Z 


n 


1 
1 




Q 
0 


i 
i 


n 
u 




A 

4 


n 
U 


i 
i 




0 


1 


U 




b 


n 
U 


A 
U 




n 
1 


U 


1 
1 




0 

o 


i 


n 




9 


0 


1 




10 


1 


0 




11 


0 


1 





S3t% Iv-iA^f- (CMVD) +mifl§ltRf ttt«7^ >tf/<'J *-/ 
*-U— iftffWtt. Iv-iA^f- (CMVD) +(I-S§-li 



UtfSJaVfflJj-r— $U 1 1 jMMSLlViJA^-f >&* (output line ra 
te) 5 ClU— h£&§§1 0 91*. ffi^#7^>£^Utfv3>fcti 

Jl -f — ? x— * 1 1 0 \z{&&-f % tzfrlzm 1^b3 0)W< l ) V hV*f >/n M 
7 Kfflaift {UHA^f- (LMVD) % y-ii,^f- (CMVD) } 

t-&o RSE«*3b<#**iftL^i*. ise-v- (Po ^^wsf-^ (TV) y 

^XtiJrtv-fViSJtUfcx*^— iXi/- (NTSC) //^U (PAL) ^ 
Y (TV) 7t-77hffl"ei*3 1. 469/3 1. 250KHztfc^ 480 
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- (PC) frbO&T— ?4 (TV) 7=jm *v<7xas^5-<>ilJgl*x^^-xx 
v— (NTSC) //^U (PAL) ffl-CI*3 7. 7 6 3/3 7. 5 0 0 K H z dig*) £> 
;tx£o ^ VilJtOCtf) 1 . 2 (6/5) (DS&itfla (factor increase) I£t- 

— ^-f (TV) mtt<D5*<DH > ifMit*t >*—is—x2titz&<DT— ?<<m 

^0)llfr*ce— v— V=j-?<<V27» (PC graphics) A^(D#6*0)7^>^ 
y>n—?<< (TV) ^7?^ ^^^^S*^^^ ^r—^^ (TV 

) 



(7)^^» ttn—?4 (TV) tftf^CZ)5*(7)7^> (Sl^li^>*-U-X;*;KT 

2. 5*o)^^ » o)mwzmm*$mv&&o 

o tf— v— S^^-fy^X (PC graphics) I*. T^ScDt 1 — ^-f ^7 7 4 X 

a<Lri^tift\ ij«^ic^^^ttf+^*ic^9MrS]i*^t^T% 

iSTL^Mfiffig8l*t°-v-y^^^^^^ (PC graphics) AW>^-U-X 
9=7-?<<(W* (PC graphics) ffl<DSiMlll£i§tf>£*. Lt , filial*. 1 ^(D 

lit IRK ± < S»S?*iftt^S J: y I < lift *>ftl\> LRJ££&<7>ifr 

? y * * i&fiLo>nm\z ± y tais £ ^«an l ^sfifflgs y » < . ts jr 
tit, K^'j v*i&»0)G$hmtm'j>L* Rm$zmmL£ y t^jsa»&y-e 

«fcy»^Lfc^y y*tft*. LfrLfttf^ fto^a>»^-e^jSS6«wfr(c^ 
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&iaj6fe (scaling factor) *<ttffl$tif LT*«« SRftti C i: A<7 'J 7 *(D 



0 3 A I4*$*P£ fzfe£ 7'J7* «*HlfeSBa>lllS6«!l iO80)?P'^BTfft6 
0 fcf— T— (YCbCr) t 5 — "7 (Y) } /£ 

-KfZtf— V^-JtVVTs (PC graphics) f*— »0>ttA,— V {■?-< (Y) ] 
fiR»a>Wc|BLTfT*7*L*o »RJS*«Sttfc [7^iX (Ys) | X!4RJS£& 
Sttfcl* l?* (Y) ) «WA*/n % ;77-3 0 2 SlLTA*f §3 O 1 i: 
LXm? 1 ) vJlteftyOU* 3 0 4(C«$&$tt^o 4*0) 7 *f >/b77- 3 1 
2, 3 14, 3 1 6&tf3 1 8/)<^fC^<7) : 7^>fliC0mr<D4*CD^-f >frb£> 

•*C1t-r*^ *H(*yO«#lCcfcy«**t, *Lr«*y1.y2,y3atfy4*7y 
yrtl&^-OU* 3 O 4lZ{ftj&1-£o 7-f>/^77-3 1 2l*y(Mi#£S(gL 
*LT»y1ffl»*ffl*i: LTifet^o 7^>/^77-3 1 4(4^j£l4»y1« 
**ft«L*LT»y2«^Sffl*i:Lr«lfi-r*o 7-f>/^77-3 1 61*8 
y2fI^£g^L^LTl£y3f=-^£tiJ2l<t Lt^tl)o 7Y>/^77-3 1 8 
li»y3«#*S«L^LTKy4«**ffl*i: LTtt»-r*o 5£Yr=aO*yO+a1*y1+a 
2*y2+a3*y3+a4*y4lcfta^U ['J-rT— JU (Yr) } 

$&-r^fci6(C^'J 7*ft«7-f^ 3 O 4(4:7*OUSiI&:fO-/>7 3 8 2fr£<D 
ffift (aO, al , a2, a3. a4) £®fflf£o 
tttt" y2" 1*7 'J 7*ft«7-f^ 3 O 405ttJA t Lt«attlS*tiooft4 

mmm^-to »«r y3" t- y4- i4y2<o»**^i**^*f:/r=»uin &if 

«t2(=|(ric**5^>^6©ait(=l»«^*m*tt*«t-. BW yl" fc" yO" 



-ei4»y0, y1,y2, y3&Xfy4<0±XOmtf&Rir&tzftiz*^mt\*nttl*Z 
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«*?-fyu* 3 O 4<om®mfk'r-*&1)[n<<T-)\' (Yr) Hilj^ll^T 1 -^ 
A*> C7^xx (Ys) ) |C*f L'ikHtf&Z Z t A<»f* 

^-f VU^S«^P 3 5 Ol* 1 ?^ /^-Tx* (YAs) tf— 7 
X (PC graphics) 3 4 0 % ^-<>/\*-/ :7 7— 3 1 2^«=>0>ff^3 4 

2, 7-f>/N*'V77-3 1 4^«=>03ff^-3 4 4, "y^^f^j^T— 3 1 6^«oC0 
fg^3 4 6, 3 1 8*>£(D<I-S§-3 4 8 £giI-f£o 31^313 5 

2*<T ? -^fI^-3 4 0tS*3 4 2{z£j®2;h,£ 0 X*»3 5 4^3 4 2 £ 
<1^3 4 4C|^^^o ^g§3 5 67W§-^3 4 4<hfl^3 4 6[Z^$^X^ 
o ^SSs3 5 8 7Wt*§-3 4 6 «t{i#3 4 8(cf£$££*t£o M^§§3 5 2, 3 5 4 
. 3 5 6RIS3 5 8lZ&V)&&£tlZ>Ztlt>)\,— Tfi-^(0fil<7?^C0MlC^co 
M5£ (limiters) 3 6 2, 3 6 4, 3 6 6 Rlfi 3 6 8 ISHS L"<;U" 1 " " 0" 
XI*" -1" Sf>va>37 (decision core) 3 7 2. 3 7 4, 3 7 6M3 

7 8lztt*g-r^ 0 JgyjgoT. :tibOfvva >=iTii, ? u ^*(5«^-f;u 

* 3 O 4ICJ; yaafflStli^SflSLl^flRR^a^^-f ^«»^P ^382 

*fctf>fc!t3i:7n 3 8 oic & y «HR*tt«ffl**««-r 

o 

?y *y*«i<:7*ou* 3 o Aitmztj )i,$miRyny? 3 5 oiccfc y«aa**i 

oofc^2^^il«tSa[3ay^b$^Tt^l^^M^^;u^ (adaptive f i I 
ter) T*&6o Z> y -ya«*:7-f 3 O 4 



l*»K^flgfc«»**TSx:7y.f (FIR) (*H-f >/^UX(B») 

S4-7^^§» 
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Hi\>9 1 




7>f /w* 3 


7-f 4 


aO 


3/64 


0 


-6/64 


0 


al 


16/64 


1/4 


16/64 


0 


a2 


26/64 


1/2 


44/64 


I 


a3 


16/64 


1/4 


16/64 


0 


84 


3/64 


0 


-6/64 


0 



t^o iS^3 92l£-7-OU$ 2lcWMLT^^ 0 J£^3 9 4li^^T;u^ 3lcftM 

©1 osa^fca6i=3B^<c«»*a«-r*« m^^xomm^ (352, 354, 

3 5 6, 3 5 8) tK4-3<D'J5$ (362, 364, 366, 368) 0>£.*t 
li-^lc^or^^lc^^4i{zai^^i^4^(^f r vv3>a7' (decision cor 
e) (3 7 2, 3 7 4, 37 6, 3 7 8) ICSW&TS* ftttoft (a) ^L^CD 



S^32) £fE6*i£l*" 1" (b) t,L*<0**a</h*fcfi(D» <«*.!* 

. ^-32) £fE£iI£!*" -1" XI* (c) iL*0)*JW<OlCifil*» 
32>g>-32) £fE&if£lS" 0" $«|&-r*. Jfcl^ ttttH 

@B3 8 0^ai**i-6^<#^-f JU*S*S-r*fllTI=, tt400fi/^a>a7 ( 

3 7 2, 3 7 4, 3 7 6, 3 7 8 ) <7>&*l*ij£ < " 1 " XI*" - 1 " <E>g $ 
1. I'^A (x) tfWt&<DXJ3V, I'V^xe- (xp) A<fT<7)A^T^ L 
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rv-1 (CD ^^^^-e^SKD*^^^ 

1. 1 4, Lx=0*-LTxp=0#t>, C1=0£ir^ h-f&o 

1. 2 t Lx=tf^LTxp^O&£, C1^£-fe-/ h"f £ e 

1. 3 t Lx=1*-LTxp=-U XI*x=-1*LTxp=1fcb. C1 =1 y hf £ 

e 

1. 4 t,Lx=1Xli-1^LTxp=0^t>, C1=1$-t^ hf^o 

1. 5 t Lx=1XI*-1-?-LTx=xp-€-LTC1<N l 2) C1=C1 

1. 6 t Lx=1Xli-1^LTx=xp^LTC1=N (WHlts 1 2) C1=C1 
2. N{@<D/ 'J — 7 K 1/7(07 U— (T KUXI*1 ^bN) 

2. 2*L1. 2 % 1. 3, XI* 1. 6jWgCtU£, 7 K^XC1<D,*^EU — 
2. 3±T0)2. 2Am^tl^^^f-> : E , J— 7 KUX±§PlC^f L 



T KUX 1 tfM^'J — (C|*0£^LT AD<N-?fc£7 KUX (AD+1) 

3. I7^X (X) #2tf>>^E'J— 7 b- <7)7 KUXNlcj^lt^^^-efcU , 
v-2 (C2) ^Z^^^^tifc^ fLtlA (M) *<y^EM-0)rt!g 

tlM^E'J — £T?I*. 
3. 1 =t Lx=0T*£>*U*s C2=xt-tr^hL, M=xir-tr^ ht§ 6 
3. 24, Lx=0,C2^0-CfetLl*. C2=C2-1£-tr-/ hf £o 
3. 3^Lx=0,C2=0T*fettl*. C2=0i:-try ht^o 
l£U&JIlH]S&3 8 01*1^4 0(75^^^3 >=l7 (3 7 2. 3 7 4, 3 7 6, 3 7 

8) (7)ai^*S(lL^LT^»<0<!:C0'tr^ h*><S«£ft* LT :7-f &&Z?a 

7^ 3 8 2IC e fcy^ l J 7*1^7^;^ 3 O 4^&*a£*l£^£^£;*£-f £ 0 
1. 4,L3>T<D4O<7>f ? v^3>^ r P^<7^C2=0^^-r^ii^(*> ^4(07^ 
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2. Ll^fyv 3 >^P ^Offitlfrl O[lOL>TC2^0^ LTM=1 2T?fc*i 
*L<f It ctibfvva >^P ^^(7>&/^^c•^t^TC2^0T*fei>±8^{*. m 

X h^/£/c1±^rvv3 (decisi 

on making circuitry) ££-A/Cl*5 0 lio^y Ltc^ -O/^^BiLfc/^^ 
— >*><&m£*V&il£l*HB*t, &Ll^ (severe) ? 'J * * £ Rfc£"f 

y*tti^y ^^^^-r^yc^(ca^0)2o(7)7>f ;u^o> i o^s^^h^> ( 
ct, fit^^j^ 4i*y2o>tt*aia-r*^t*<«4*#Ra-r*t#^4o & 
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o MUlts m-UfRcOTK^^-f XDKS-Cli^U ^*A<fiSLt^<, 



XliXU^y;u-^ffl(ct,Xli-9-^e^-tr;u (sub-pixel) 

X*— A (scheme) liHSW^7 ? *V ^7 CD 37 il <D^<DM^V 

l*^K*C*t^itSB»*r^« **MI*ll«(D«-aiJ»T?«*i: Lt«?MM7'J 
v*1&m<Dm&<D hU-Kt^ (tradeoff) y **«#:7-OU* 

5 1 O tVOWmmtfUmZte^Xl^o ii«ftjlS7t-77h5 0 2Tli, 
7K¥7^>5 0 4<tttft7'f >50 6<thM ^(DT7 U— ArtlC*Sfr;h,6 e -f 
— U— X^nfc^^-— h 5 1 0lc£&£;tx6<!:, IStM*^ >5 0 4l*m 1 
<D7<< — ;U K5 1 1 a(D;K¥^*f >5 1 2 [Ctr^l^— H*7K¥ ^ -f > 5 0 4 

b(D$p<pJ^^li^t,m2<D^-f — K5 1 1 brtlctefr^fti^ — U— X 

K5 1 1 a(D®#§5 1 4 a hW. 2.COV << —fcV 5 1 1 b (D®^ 5 1 4 blcff< . 

3 7 2, 3 7 4, 3 7 6, Rlf 3 7 8 <DmT+mi&£tl&. 15 2 i&Tt&teX^'f K 
(sliding) 2^7C^T*fc^>o 8S«l*h* LTttrt £ftoofo£I5Ii3t 
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l^tSB6At6Bi:j:yBfflt4 8 

o^tfc^o R7K¥^-f >6 o zit&y*) v <<)i<$ 3 o 4icj: yae 

¥7^>60 2(D«»lCfc*H*£ffia-r4B*l** l£X^-< 2 0!*^ 

^v? &o JSSt Its X^*f KB 6 2 0£{Sfflf icfcicfcy. ±^<7)tK 

-f kl*l\ xi**'^(c(a«oite,tifc2*5c3S6 1 o${£ffl-r^>t. Tk^-f 



2 o<D*J6«A<»^*iTi*« 0 ca)|gJt5ffil(±S4(cyx Mb*tifc«tti3j;y» 

«?RTffift4oa)5*^^^ (5-tap) (EX^T'fT— ;U (FIR) 7U yftiStt^W 
;U**tB«"T*o A0&8&3 4 21*1 /4^»S§3 2 2 £ifi LTd^yl £S<1 U 
1 /2RMHV3 2 4$aitOTy2S9iL, fit 1 /-4»JMt3 2 6£SL 
T«*y3*S«-r*o toJ«3 4 4li-3/32^«S3 3 6 $a LT A*)fl-*§-yO£ 
SSU 6/32I8JMS3 3 4*SLTA*fI#y2*S«U * LT-3/32Rfc|»:St 3 

3 2 £SLTA*«#y4Sa«-r«. »D«SS3 4 4©B*li-1/2MjW?T*lJ^fl!) 
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Hgfc (factor) " p" ZfiVm?Z>mM&3 4 8 \Z$]1m£ti& 0 flDSS§3 4 6 l*fln 
>S3 4 2 i:iX83 4 8©IB ASSfitio "7/u*:/u*-* (Ua-i^ 
X (MUX) } 3 2 5l*A*J<I#y2£gllU «DlH3 4 6 *>£>(7>i±i;*j£g{I U 
*LXmtR (x^-f-xil^ (SEL) } «#*a«"T*p iAa-x»^X3 2 5 

a)tij^i*±tB^a)7 y ^i&^-rvu* 3 0 imo&izvt?* ?*ou$ 320 

Vit. SEL=0<DB#. S4(D77^;U^ 4 0>«»A<HS?**t-6. t LSEL=1 * LTp=-1 
/2<0ii$tt, S40;^^1«llR?Wo tLSEL=1-£LTp=1<7>i§^ 
14, 84(D7'f^3(DWW$Mo tLSEL=1*LTp=0<Z)*i£ 

3f (high tap) ?-OU$KItl*«*C0 7y ^**ftffl(c*#Sttfc7'J yrtteM 
1 OCDSRI4S3 A<Di4^a)7-f>0/N*'V 



*r >sbissp-»m y ^ y a >®«^<d*s^* l < . -t u 

^o&s^tf^h (xAx^tf-ix (msbs) } o^^ft^-r^c^iccfcy e»y 
!tu (high) fta«ib«Ht?i*aaa-cfc-5A^ ^x^fMitfat* (low) 
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^J/^>^r— 3 O 2l*8xN (#];Ll£. N=12) evt*V&&o 1&=? << >A*7 77- 

3 1 2l£4x640tf hT?fc<5> 0 tt^-f >/t^?T— 3 1 4 1*7 x640tf 

o ^/W^T 7 — 3 1 6l£4x640tfy htM e LTtS^^ >/N**y77- 

3 



1 8i*3x64oe^ hr*fe^o »tf»y h»i*3i«s*n*«fcda«tifc»w-(c«y<fe 

y4,y3 t y2,y1A<«aa)7-f >^e>0)A*t?fc*yO|r»L-CK4#i: % ^31^ 

VIZ. BE?-OU*2MK:7nry£ 3 5 OttXffS (3 5 2, 3 5 4, 3 5 6, 3 5 
8) &tf«J 5* (36 2. 36 4, 36 6, 368) li&^COfl&IClZlfE U)^ & 

1. t,Ly4-y3>2-e&6»^ (ZCT?y4l*flm&fc: y h (LSB) lco£ttK2-t* 
^Zitlc^yTc^S tf*:/ hfflfr&fcflSSftfcita)^**^ y4&tfy3l*4 t:*;/ h 
fill . »*i 'J5^lilJ4^.l)o t Ly4-y3<-2<DH^ **Ui-1 £-^a.£o 

2. t Ly3-y2>16-C?fc£Jg£ [ C C T*y3l*«T<i 3 tf ^ h (3 LSBs) lco£tt 
JI£l*£z£|::£y7C0 4 try hffifrk^Jf££ftf-t<7)^fc&a<. y3,y2li7 If 
7hll) , U&Z 'J £-^;L£o t Ly3-y2<-16<7>ig£. ^^x. 

3. t Ly2-y1>16-Cfc£l§£ ( d C T*y1 liSTte 3 try Hco Z 
£lc<fcy7ctf>4 tfy hflt^?>S^*Hfct(7>T?fcS^ y2,y1(*7 fcfy htt) , 
ig3'J5^lil^4^^o t Ly2-yK-16<Dil£. tti\Z-MS-^^o tea>*i 
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4. t Ly1-yO>32T-ft£J§£ (C CT?y1l*STte4 fcfy hlz o *#Bd1**Z 
(hlCcfc tj7t04 tf y hfll^t>^^$^t<7)T&^^ y1,yOI*8 tfy hffl) , 
^4 'J 1 £^it&o t Ly1-yO<32<Di§£\ ^Hxli-I £#*£ 0 tecD*!^ 

c <d =? << >iBtta5<D«fiJtiiiSyi cd ^ >r >a>ieiisw< 4e*hT?»y-t 



*<V7T— ^>^W^I:^70/^7 7T 7 — HlfifiP3 05(C^P7^ 
iT'fc^o 14^7-0/^^77-3 0 21*8 x 1 2 tf»y h 7 -f > 
/N^77-3 1 2li4x640t*7 h"Cfe^ 0 >/\*777-3 1 41* 7 x 6 
4 0t*7 h^fc^o 7^>/^77-3 1 6l*4x 640tfy h * LT 

=? 4 ^/^j-?t—z i 8i*3x64oe^ h-efc^o -^u^-^u^-y- (IAI- 

x-/^X (MUX) ] 3 1 5 ^140)A^/\*7 77- 3 0 2 i:^^ >/<7 77- 3 
1 2&tf3 1 40)^(C^$*LTL>^) 0 SySSoT, t,5 1 O0)lAa-l7^ 
X (MUX) 3 1 7 li7-f>/\*777- 3 1 Zt 3 1 4 COtB^J <t 7 -f >/<7 77— 
3 1 6^(73A^(t ^Sm-T^o SEL=0(7)B#, 7^>/\ # 'V77-3 1 21*^— 
A^L^LTttJ^f 6-7j\ 7-0/^777-3 1 4 (i^CDM^f 2 — £ * ftltf 

»<7>3!ffiit l^f/O-f XX (Y/Ys) } >ffll=l*SEL=1T*y. *LT»S 
a>3t£fil [7-f/9^lX (Y/Ys) } 7-f>ffl(c|*SEL=0-e**. 

(9^f/9^iX (Y/Ys) } VffllzliSEL=OT^y , *LT»»0>»ttfil { 
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H3 DtX7^>/^> ? 7—31^3 O 5<£>dtJ;rj{I# (yO, y1,y2 t y3-eLTy4 
) fc7^f^l«^P'^3 5 0^*S**l«fflBIA*m^ (340, 342, 
3 44, 346fLT348) <h 0>fH1<7>$ £ >7<D£$: ijrf 0 BWf*" n " I* 
»*B*«|lcH]ttJ*tlOOft*«#*5lfflL. ^LtPf» B n-1 2" 1*1 2?P 

u-Aai*)6<i&rL^*«^i*>si^ad»*^&*?ij-eft*. :?y ^*is«* 

ttfctr— v— V^^WA (PC graphics) <7) 3; U— Ateil^fc^— (TV 
WL<D=7<< >Vt< 1 ) V Kttffl**««l&**l*l*y, R«»<D/ff«0>:7Ly— A<D-f 



HTXA— X<b (pre-smoothing) " «tPf l*;K$3 £ 7^X77-f7- ;UP — /^X 
?*OU$ (3-tap FIR low-pass filter) % t" *—7sU)\,$ (base filter) 
n £W£*i£3£ yzfx.77'<T— ^P- /*X"7-OU£ (3-tap FIR low-pass f 
ilter) <ti::#ft?£;K6 0 §5 2 0> 5 * It" VfflttH (pre-emphasis 
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4 -3 0) ? << ;u $ $ ft & 0 
77'J vht&M-7<< )\>* 4 4 6(*SS0)A^/<^^T— 4 4 o rfr> btfUI-^ArtyO 

bii^yl £»«U By07-f>i:»Lt» 2 izm<D^<< >m<D7<<>'<v 77— 
4 4 4rfr>t>fl#y2£g<gU ^LTjtaj^=a*yO+b*y1-K5*y2lCcfc yastiiffl* 
*«JS-r*fcAlc7-r;u*«»^p^^4 8 2^b>0Kft (a,b,c) ^llf^o 

CCDtH^lli/<^^7 r — 4 4 7 4 4 8 t (D&|£$*l&o X^— X 
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77—4 4 7^£>CDaj*j£g<IU ^LT^jglitB^^^^^^U^^ [xAzl 
(MUX) | 4 8 4|:*fet§o lAa-X'^X (MUX) 4 8 4l*C<7> 
&t)tm7<< >/^777-44 2^b<7><I-^-y1<t£S<tU * L TIS^IhISS 4 8 

0^€>g<iLfcfflffl<g*M 8 3l:ftoT7'J va«*S*ifcUrtYr 
X?'J »v*«ai81ISW4 0 0l*ff»aRlslB4 5 0S«il*^ *:hl**W8 

4 5 2^454, »J 5£ 4 6 2 £ 4 6 4 „ fvva>374 7 2«h4 7 4f LT 

lfcJHsJ8&4 8 0$* Ltl^. ^ff§&4 5 2 l*RSfcfta*tfcXI4J^S*»S*i 

ttlW* (Y/Ys) | 4 3 4 ir^-O/'C^^T 7 — 4 4 2^bC0ai 

*J4 3 2 <h£g{rf 6o ^§§4 5 41*7^ >/<^77"4 4 2 £>(7)fcij *J 4 3 
2 fc^-f >/^v3?7— 4 4 4^b0>£ti*4 3 6 <t£g«f£ 0 06»S«lsIK4 5 
0l*«#4 8 1 *?-f ;u*«»:7p^* 4 8 2lcf&$&-r&*)<. R^PS/*I*£0> 

fcL ^|z«-3ra^ft«» lx-f, v- (a.b,c) ) 

■T€>o K*flflP«#4 8 3^<xAil— i^^4 8 4*<Kyl7<>/^»y^r— <Dto 
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vmyOls^mft {x-<f\ tf-, v— (a,b,c) } ^'JxhikLtt^o 







mm mm 




a 


3/16 


-6/16 


1/4 


b 


10/16 


28/16 


2/4 


c 


3/16 


-6/16 


1/4 



7 l ) vJJl&ti&y'f 4 4 6 <t^— X^'OU* 4 4 8 £: T* 2 ISPgT*^ -f £ 

siis-r & c <t iz & y , 87«j^ ^fg^n^aj 4 o o 1* 4 oa> jt# § ? -r 

*tt%5*V?74 )\,**W&t%><> 04 AO)? 'J 'y*«*St3ft«4 0 0-CI* 
. IS^n>hx>K (front end) t'l7^>/\*777-li/^^77-4 4 0ffl 
Ic8xl2e^ h£-t?y hU /<y77— 4 4 2 ffllc7 x 640tf-/ h£-try h L-£L 
t/<*;77- 4 4 4ffllc4x640tf h£«try h^-So i4OO7^f^0)I^ 

;*^tf>*$-e&<£K tftfc% d) WKrxA-XflsH-*-;** (2) K-x£><?K 

(3) Wft&Ii + ^-X. ^LT (4) ffltfcL-Cfc&o Z*l£4O<0»Kl* % 

H3 B-c?Has»j£*^-v— hizBiLr»^3ixT^«*L-ca4-e«*f=cfey** 

^ — U— X^tttctCOO)^ 'J y*«M7-f )\s$mfo®<»&m<Dtzto\Z % n - Hi 
0) << >/< v 7 T—<DMOmt> y IC, n - 2 m<!)^<< 7— Lfr f2t§g|5ffl 



l^o A*4 0 2!*SHS*S§4 1 2<t^^4 1 6fcJC««StL«o flOSSS 4 2 2 
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2 0f*fcnS»4 2 2^£<Dfcfc2j£g{I-t6o fiP^S§4 2 4l*7-f >t*WT— 4 

**flM6U ^LT^(*0)^-X7^;u^tU^4 0 3^«*&-r^>o m^SS4i 2 

b- iiS4i 4i*h» b c- ho mum* 1 z\*m 





a 


b 


c 


*-f- (mod) 2} 








0 


1/4 


1 


0 


1 


1/4 


1/2 


1/4 



4At7-f>/N*^77-4 4 7 £ X7^f 4 4 8 0>Itf£tfJ#: (straig 
ht foreward) IISfefflSJB^ii^CDtilc, 2 -sttJW:*^ >/W:7T-a> 2*0) 
mo)?* (all of the time) &-Ditt>i>) \z s 7<<)\,$4 1 OtiHB» 

<0/^&(D:7U— A0«»O>/«aa)^-f >H#flHa>lli|/W77 — 4 2 OP^fCI O 
(7)8 tfv HSi: LTEtt**t*Wa)W»«*«ffl-r*o R8l?v hfitl*^/ W/* 
X(D^HfJ&IJl:7^;U£^b<Dfi^ (both the n 

egative and out of range positive input) o LT\ ^^f&CDt: 
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